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Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

Inclosed  is  a  copy  of  the  Macallen  Dam  Phase  I  Inspection  Report,  which 
was  prepared  under  the  National  Program  for  Inspection  of  Non-Federal 
Dams.  This  report  is  presented  for  your  use  and  is  based  upon  a  visual 
inspection,  a  review  of  the  past  performance  and  a  brief  hydrological 
study  of  the  dam.  A  brief  assessment  is  included  at  the  beginning  of 
the  report.  I  have  approved  the  report  and  support  the  findings  and 
recommendations  described  in  Section  7  and  ask  that  you  keep  me  informed 
of  the  actions  taken  to  implement  them.  This  follow-up  action  is  a 
vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner,  Essex  Group 
Subsidiary  of  United  Technologies,  Bay  Road,  Newmarket,  New  Hampshire 
03857. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 


Sincerely , 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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PHASE  I  INVESTIGATION  REPORT 


Identification  No. : 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Site  Visit: 


NH  00365 
Macallen 
Newmarket 

Rockingham,  New  Hampshire 
Lamprey  River 
16  November  1979 


BRIEP  ASSESSMENT 


Macallen  Dam  %&..  a  run-of-the-river  dam  consisting  of  a 
stone  masonry  s/pill'ty^y  and  concrete  outlet  works  with  earth 
filled  abu'titfert^fr  at j Either  end.  The  spillway  weir  is  broad 
crested  wi^fch.  riS'1'mea^is  •  of  affixing  flashboards  to  it.  The  out¬ 
let  works  operated  waste  gates  and  forms  the 

left  end  of  *  th"§S^«^flway .  The  crest  length  of  Macallen  Dam 
is  150  ft.  with  a  'height  of  about  27  ft.  A  fishladder  built 
in  1971,  forms  the  right  spillway  training  wall.  The  facility 
is  founded  on  bedrock. 

Due  to  the  extent  of  downstream  development  that  would  be 
affected  in  the  event  the  dam  were  to  fail,  Macallen  Dam  has 
been  determined  to  have  a  "significant"  hazard  potential  classi¬ 
fication  in  accordance  with  Corps  of  Engineers  guidelines. 

The  dam  is  in  good  condition,  based  on  visual  examination 
of  the  structure.  However,  because  the  dam  is  located  within 
Seismic  Zone  3  and  the  stability  of  the  dam  under  seismic 
loading  is  unknown,  the  project  is  considered  to  be  in  fair 
condition  overall.  Though  a  few  deficiencies  were  noted,  there 
was  no  evidence  of  settlement,  lateral  movement  or  other  signs 
of  structural  failure,  or  conditions  which  would  warrant  urgent 
remedial  action. 

Based  on  the  "intermediate"  size  and  "significant"  hazard 
potential  classifications,  in  accordance  with  Corps  of  Engineers 
guidelines,  the  adopted  test  flood  for  this  dam  is  1/2  the  Pro¬ 
bable  Maximum  Flood  (1/2  PMF) .  With  the  water  level  at  the  top 
of  dam,  the  spillway  capacity  is  approximately  3,600  cfs  or  about 
50  percent  of  the  routed  test  flood  outflow  and  the  outlet  works 
capacity  is  3,120  cfs.  Hydraulic  analyses  indicate  that  the 
routed  test  flood  outflow  of  7,250  cfs  (inflow  7,350  cfs  or 
35  csm)  would  overtop  the  dam  by  0.5  ft. 

Essex  Group  Subsidiary  of  United  Technologies,  owner  of  the 
dam,  should  engage  a  registered  professional  engineer  qualified 


in  the  design  and  construction  of  dams  to  determine  the  seismic 
stability  of  the  structure,  as  outlined  in  Section  7.2.  Any 
necessary  modifications  to  the  structure  resulting  from  the 
investigation  and  remedial  measures,  including  repairing  the 
lift  mechanism  of  the  center  waste  gate  and  the  monitoring  of 
the  slight  seepage  along  the  right  wall  of  the  downstream 
channel,  as  outlined  in  Section  7.3,  should  be  implemented  by 
the  Owner  within  one  year  after  receipt  of  this  report.  The 
Owner  should  also  prepare  a  formal  operations  and  maintenance 
manual  for  the  dam  and  establish  an  emergency  preparedness 
plan  and  downstream  warning  system. 


HALEY  &  ALDRICH,  INC, 
by: 
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This  Phase  I  Inspection  Report  on  Macallen  Dam 

has  been  reviewed  by  the  undersigned  Review  Board  aeabers.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recouendations  ere 
consistent  with  the  Recoanended  Guidelines  for  Safety  Inspection  of 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  office  of  Chief  of  Engineers,  Washington, 

DC  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  Investigation;  however,  the  investigation  is  in¬ 
tended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that 
the  reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure . 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dan  at  some 
point  in  the  future.  Only  through  continued  care  and  in¬ 
spection  can  there  be  any  chance  that  unsafe  conditions  will  be 
detected. 

Phase  I  Investigations  are  not  intended  to  provide  de¬ 
tailed  hydrologic  and  hydraulic  analyses.  In  accordance 
with  the  established  Guidelines,  the  test  flood  is  based  on 
the  estimated  "probable  maximum  flood"  for  the  region 
(greatest  reasonably  possible  storm  run-off) ,  or  a  fraction 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a 
highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam, 
its  general  condition  and  the  downstream  damage  potential. 
Consideration  of  downstream  flooding  other  than  in  the 
event  of  a  dam  failure  is  beyond  the  scope  of  this  investi¬ 
gation  . 


i 


The  Phase  I  Investigation  does  not  include  an  assess¬ 
ment  of  the  need  for  fences,  gates,  no-trespassing  signs, 
repairs  to  existing  fences  and  railings  and  other  items 
which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An 
evaluation  of  the  project  for  compliance  with  OSHA  rules 
and  regulations  is  also  excluded. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


MACALLEN  DAM 
NH  00365 


SECTION  1  -  PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  3,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of  En¬ 
gineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility 

of  supervising  the  inspection  of  dams  within  the  New  England 
Region . 

Haley  &  Aldrich,  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the  States 
of  New  Hampshire  and  Maine.  Authorization  and  notice  to  pro¬ 
ceed  were  issued  to  Haley  &  Aldrich,  Inc.  under  a  letter 
dated  31  October  1979  from  Colonel  William  E.  Hodgson,  Jr., 
Corps  of  Engineers.  Contract  No.  DACW33-80-C-0009  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work.  Camp, 

Dresser  &  McKee,  Inc.  was  retained  as  consultant  to  Haley  & 
Aldrich,  Inc.  on  the  structural,  mechanical/electrical  and 
hydraulic/hydrologic  aspects  of  the  Investigation. 

b.  Purpose  of  Inspection.  The  primary  purposes  of 
the  National  Dam  Inspection  Program  are  to : 

1.  Perform  technical  inspection  and  evaluation 
of  non-Federal  dams  to  identify  conditions  which  threaten 
the  public  safety  and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

2.  Encourage  and  prepare  the  states  to  initiate 
effective  dam  safety  programs  for  non-Federal  dams. 

3.  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

Location .  Macallen  Dam  is  located  on  the  Lamprey 
River  in  Newmarket,  New  Hampshire,  Rockingham  County,  as  shown 
on  the  Location  Map,  page  vii.  The  latitude  and  longitude 


of  the  dam  site  are  N43  04.9'  and  W70  56.1',  respectively.  The 
downstream  channel  is  a  tidal  portion  of  the  Lamprey  River  that 
outlets  approximately  1.5  mi.  downstream  into  Great  Bay. 

b.  Description  of  Dam  and  Appurtenances.  Macallen 
Dam  consists  of  a  stone  masonry  spillway  and  concrete  out¬ 
let  works  with  earth  filled  abutments  at  either  end.  The 
overall  length  of  the  dam,  as  recorded  in  prior  State  of 
New  Hampshire  inspection  reports,  is  150  ft.  This  distance 
is  measured  from  the  left  end  of  the  outlet  works  to  the 
far  end  of  the  concrete  headwall  that  forms  the  right  dam 
abutment.  The  height  of  the  dam  is  about  27  ft. 

The  spillway  is  a  broad  crested  old  stone  masonry 
structure.  The  spillway  weir  is  68  ft.  long  with  no  apparent 
means  of  affixing  flashboards  to  it.  However,  the  spillway 
once  supported  3  ft. -9  in.  of  flashboards.  ft* concrete  fish- 
ladder  on  the  right  end  of  the  spillway  serves  as  training 
wall  for  the  spillway.  The  left  spillway  training  wall  is 
formed  by  the  outlet  works.  The  facility  is  founded  on 
bedrock . 

The  outlet  works  has  three  motor  operated  waste  gates . 

Each  gate  measures  about  7  ft.  by  7  ft.  square.  The  structure 
has  an  overall  length  of  about  27  ft.  along  the  axis  of  the 
dam. 

The  downstream  channel  has  an  exposed  bedrock  bottom 
with  masonry  walls  which  are  common  to  old  mill  buildings 
located  along  the  channel.  Two  bridges  cross  the  downstream 
channel  and  connect  the  old  mill  buildings  on  either  side 
of  the  dam. 

c.  Size  Classification.  The  storage  to  the  top  of 
Macallen  Dam  is  estimated  to  be  1,740  acre-ft.,  and  the 
corresponding  hydraulic  height  of  the  dam  is  approximately 
27  ft.  Storage  of  from  1,000  to  50,000  acre-ft.  and/or  a 
height  of  from  40  to  100  ft.  classifies  a  dam  in  the  "inter¬ 
mediate"  size  category,  according  to  the  guidelines  established 
by  the  Corps  of  Engineers.  Although  the  height  of  the  dam 

is  less  than  40  ft.,  it  is  classified  as  an  "intermediate" 
size  dam  by  virtue  of  its  storage  capacity. 

d.  Hazard  Classification.  Dam  failure  analysis  com¬ 
putations  in  Appendix  D,  which  are  based  on  Corps  of  Engineers 
"Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs", 
demonstrate  why  this  dam  has  been  determined  to  have  a  "signi¬ 
ficant"  hazard  potential  classification.  Substantial  flooding 


would  be  occurring  prior  to  dam  failure  and  an  estimated  two 
or  three  structures  would  be  impacted  as  a  result  of  the 
increase  in  flow  from  a  failure  of  Macallen  Dam.  The 
potential  loss  of  life  would  be  a  few. 

e.  Ownership.  The  name,  address  and  phone  number  of 
the  current  owner  of  the  Macallen  Dam  are: 

Essex  Group  Subsidiary  of  United 
Technologies 
Bay  Road 

Newmarket,  New  Hampshire  03857 
(603)  659-5555 

The  above  company,  which  also  is  listed  as  the  Macallen  Company, 
became  owner  of  the  dam  in  1969.  A  substantial  tract  of  land 
and  the  fishladder  on  the  right  side  of  the  dam  is  owned  by 
the  New  Hampshire  Fish  and  Game  Department. 

f.  Operator.  Mr.  Leo  Filion  with  Essex  Group,  has 
been  responsible  for  operation,  maintenance  and  safety  of  the 
dam  since  1966.  His  phone  number  is  (603)  659-5555.  The 
fishladder  is  operated  by  personnel  of  the  New  Hampshire  Fish 
and  Game  Department. 

g.  Purpose  of  Dam.  The  Macallen  Dam  was  previously  used 
for  hydroelectric  power  generation.  The  power  generating 
capabilities  of  the  facility  were  last  employed  in  about  1955. 
Since  that  time  the  river  flow  has  been  used  for  the  processing 
needs  of  different  companies  that  have  occupied  the  old  mill 
buildings  at  the  site.  The  only  formal  use  of  the  retained 
water,  presently,  is  for  fire  protection  and  industrial 
processing  at  the  factory  located  left  of  the  darn. 

h.  Design  and  Construction  History.  There  are  no  design 
or  construction  records  available  to  document  how  and  by 
whom  the  original  dam  was  built. 

i.  Normal  Operational  Procedures.  There  are  no  formal 
procedures  for  the  regulation  of  the  waste  gates.  In  general, 
the  gates  are  opened  in  response  to  flow.  The  Operator 
reported  that  when  the  head  over  the  spillway  is  approximately 
18  in.,  one  gate  is  opened  so  as  to  maintain  about  12  in. 

of  water  depth  over  the  spillway.  If  it  is  not  possible 
to  achieve  the  12  in.  depth  with  one  gate  open,  then  the 
second  and  if  necessary  third  gates  are  opened. 

1.3  Pertinent  Data 


All  elevations  reported  herein  are  approximate  and  based 
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or.  an  assumed  datum  given  on  drawings  prepared  for  the  con¬ 
struction  of  the  fishladder,  at  the  right  side  of  the  dam, 
by  the  New  Hampshire  Fish  and  Game  Department.  Based  on 
the  assumed  datum,  the  crest  of  the  spillway  weir  is  at 
El.  100.0. 


Records,  of  a  petition  hearing  by  the  New  Hampshire 
Public  Service  Commission  on  17  December  1935,  give  a 
spillway  crest  elevation  of  24.19  ft.  above  sea  level.  The 
datum  from  which  this  elevation  was  taken  could  not  be 
verified.  However,  the  spillway  crest  elevation  is  believed 
to  be  close  to  this  elevation  based  on  NGVD. 


a.  Drainage  Area.  Several  small  streams  draining 
Saddleback  Mountain  and  the  surrounding  hills  combine  to 
form  the  Lamprey  River  in  the  central  and  eastern  portion  of 
Northwood,  New  Hampshire.  From  its  source  the  river  flows 
generally  eastward  to  Epping  where  the  river  continues  in 
a  northeasterly  direction  into  Lee  and  Durham.  Finally, 
the  river  flows  in  a  southeasterly  direction  through  New¬ 
market  to  its  mouth  in  Great  Bay.  The  river  has  a  total 
length  of  approximately  42  mi.,  a  drainage  area  of  211  sq.  mi., 
and  a  total  fall  of  600  ft.  The  river  is  tidal  up  to  the 
Macallen  Dam  located  in  Newmarket  where  the  drainage  area 
is  210  sq.  mi.  The  major  tributaries  to  the  Lamprey  River 
are  the  Pawtuckaway,  Piscassic,  Little  and  North  Rivers. 


b.  Discharge  at  Dam  Site 

1.  Outlet  works  (water  level  at 
top  of  dam) 

One  gate  open . 

Two  gates  open . 

Three  gates  -open . 

2.  Maximum  known  flood  at  dam 

site . 


3.  Ungated  spillway  capacity  at 

top  of  dam . 

4.  Ungated  spillway  capacity  at 
test  flood  pool  elevation... 

5.  Gated  spillway  capacity  at 

normal  pool  elevation . 

6.  Gated  spillway  capacity  at 
test  flood  pool  elevation... 

7.  Total  spillway  capacity  at 
test  flood  pool  elevation... 


1,040  cfs 
2,080  cfs 
3,120  cfs 

5,900  cfs  (Est.)  on 
20  March  1936.  U/S 
USGS  Gauge  recorded 
5,490  cfs 

3,600  cfs  at  El.  105.9 
4,080  cfs  at  El.  106.4 


Not  applicable 
Not  applicable 
4,080  cfs  at  El.  106.4 


8.  Total  project  discharge  at 
test  flood  pool  elevation. 


7,250  cfs  at  El.  106.4 


c.  Elevation  (Assumed  Datum,  not  NGVD) 


1.  Streambed  at  centerline  of  dam.  79.0 

2.  Maximum  tailwater .  9  3.0 

3.  Upstream  portal  invert 

diversion  tunnel .  Not  applicable 

4.  Normal  river  stage .  100.0 

5.  Full  flood  control  pool .  Not  applicable 

6.  Spillway  crest .  100.0 

7.  Design  surcharge  -  original 

design .  Unknown 

8.  Top  of  dam .  105.9 

9.  Test  flood  surcharge .  106.4 

d.  Length  of  Reservoir  (mi.  estimated) 

1.  Normal  pool .  2.6 

2.  Flood  control  pool .  Not  applicable 

3.  Spillway  crest  pool .  2.6 

4.  Top  of  dam .  2.6 

5.  Test  flood  pool .  2.6 

e.  Storage  (acre-ft.) 

1.  Normal  pool .  4  80 

2.  Flood  control  pool .  Not  applicable 

3.  Spillway  crest .  4  80 

4.  Top  of  dam .  1,740 

5.  Test  flood  pool .  1,860 

f.  Reservoir  Surface  (acres) 

1.  Normal  pool .  12  0 

2.  Flood  control  pool .  Not  applicable 

3.  Spillway  crest .  120 

4.  Top  of  dam .  300 

5.  Test  flood  pool .  330 

g.  Dam 

1.  Type .  Gravity;  stone  and 

concrete  masonry  with 
masonry  retained  earth 
at  ends 

2.  Crest  length .  150  ft. 

3.  Height .  2  7  ft. 

4.  Top  width .  Varies 

5.  Side  slopes .  Unknown  -  exposed  walls 

appear  vertical 
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6.  Zoning . 

7.  Impervious  core 

8.  Cutoff . 

9.  Grout  curtain.. 


Unknown 

Unknown 

Founded  on  ledqe 
Probably  none 


h.  Diversion  and  Regulating  Tunnel  Not  applicable 

i .  Spillway 


1 .  Type . 

2.  Length  of  weir. 

3.  Crest  elevation 

4.  Gates . 

5.  U/S  channel.... 

6 .  D/S  channel .... 

7.  General . 


Stone  masonry  broad 
crested  weir 
68  ft. 

100.0 

None 

Lamprey  River 
Lamprey  River  tidal 
from  dam  to  Great  Bay 
Right  abutment  of 
spillway  incorporates 
a  concrete  fishladder 


j .  Regulating  Outlets.  The  outlet  works  is  located  at 
the  left  abutment  of  the  spillway  and  consists  of  three  motor 
operated  waste  gates.  Each  gate  is  approximately  7  ft.  square 
and  their  invert  elevation  is  about  7  ft.  below  the  crest  of 
the  spillway.  The  control  panel  for  each  gate  motor  operator 
is  located  at  the  top  of  the  outlet  works  platform. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 


No  design  data  for  the  original  dam  were  located  and 
none  are  believed  to  exist. 


2 . 2  Construction  Data 

Based  on  information  obtained  from  the  files  of  the  New 
Hampshire  Water  Resources  Board  in  Concord,  New  Hampshire, 
it  is  believed  that  the  dam  was  constructed  in  1387.  However, 
no  engineering  data  concerning  the  construction  of  the  dam 
were  disclosed. 


2 . 3  Operation  Data 

No  operational  data,  other  than  prior  inspection  reports 
on  the  facility,  were  located. 


2 . 4  Evaluation  of  Data 

a.  Availability.  A  list  of  engineering  data  available 
for  use  in  preparing  this  report  is  included  on  page  B-l. 
Selected  documents  from  the  listing  are  also  included  in 
Appendix  B. 

b.  Adequacy.  There  was  a  lack  of  engineering  data 
available  to  aid  in  the  evaluation  of  Macallen  Dam.  This 
Phase  I  assessment  was,  therefore,  based  primarily  on  visual 
examination,  preliminary  hydraulic  and  hydrologic  computations, 
consideration  of  past  performance  and  application  of  en¬ 
gineering  judgement. 

c.  Validity .  In  general,  the  available  data  located  were 
not  applicable  to  an  engineering  evaluation  of  the  dam. 


SECTION  3  -  VISUAL  EXAMINATION 


3 . 1  Findings 

a.  General.  The  Phase  I  visual  examination  of  Macallen 
Dam  was  conducted  on  16  November  1979.  The  upstream  water 
surface  elevation  was  about  1.7  ft.  above  the  spillway 
crest  that  day.  Based  on  visual  observations  made  during 
the  examination,  the  project  is  considered  to  be  in  good 
condition.  A  few  deficiencies  which  require  correction 

were  noted. 

A  visual  inspection  check  list  is  included  in  Appendix 
A  and  selected  photographs  of  the  project  are  given  in 
Appendix  C.  A  "Site  Plan  Sketch",  page  C-l,  shows  the 
direction  of  view  for  each  photograph. 

b.  Dam.  Macallen  Dam,  the  spillway  and  walls  retaining 
the  earth  fill,  appear  to  be  in  good  condition.  Photos  Nos.  2 
and  3.  The  spillway  was  free  of  debris.  However,  there  was  a 
partially  sunken  log  in  the  approach  channel.  Photo  No.  1, 
which  had  been  viewed  at  the  same  location  during  a  prior 
visit  to  the  site  on  8  September  1979. 

No  significant  settlement,  displacement  or  distressed 
stone  work  were  observed  during  the  site  examination  nor  was 
any  indication  of  significant  distress  in  the  concrete  out¬ 
let  works  noted.  Photo  No.  5.  The  filled  pool  and  flow  over 
the  weir  precluded  a  close  examination  of  the  upstream  face 
of  the  dam  and  downstream  face  of  the  weir.  Photo  No.  9. 

c.  Appurtenant  Structures.  The  stone  masonry  walls 
of  the  downstream  channel  appeared  to  be  sound  and  in  good 
condition.  Photos  Nos.  4  and  6.  However,  slight  seepage  was 
observed  moistening  the  top  surface  of  the  lower  stone  masonry 
building  wall  adjacent  to  the  fishladder  (see  Appendix  page 
C-l) .  The  water  was  clear  and  the  slight  flow  appeared  to  be 
constant.  The  seepage  may  be  from  a  filled  canal  within  the 
right  abutment  area,  from  natural  drainage  or  from  some  other 
source . 

The  fishladder,  Photo  No.  7,  is  in  excellent  structural 
condition  with  only  minor  efflorescence  and  seepage  at 
shrinkage  cracks  and  joints.  The  only  significant  item 
noted  with  respect  to  the  fishladder  was  that  the  arating 
near  the  entrance  to  the  ladder  is  lacking  support. 

The  outlet  works  consist  of  three  electrically  powered 
double  stem  gates  at  the  left  abutment  of  the  dam.  Each  of 
the  gates  is  approximately  1  ft.  by  7  ft.  in  size  and  are 


contained  in  a  concrete  structure  constructed  after  the  original 
dam.  The  motor  control  center  for  the  gates  is  on  the  operating 
platform  above  the  gates.  There  are  provisions  for  stoplogs 
at  the  upstream  side  of  the  three  gates.  The  left  and  right 
gates  are  operational  and  were  tested  during  the  inspection. 

The  center  gate  lifting  mechanism  was  not  operational  and  was 
under  repair  at  the  time  of  inspection. 

d.  Reservoir  Area.  The  impounded  portion  of  the  Lamprey 
River  extends  upstream  of  the  dam  approximately  2.6  mi.  to 
Packers  Falls.  Included  in  this  impoundment  is  the  confluence 
of  the  Piscassic  River  with  the  Lamprey  River.  Approximately 
350  ft.  upstream  of  the  dam  is  the  Route  103  Bridge  which  con¬ 
stitutes  a  restriction  to  the  river  as  it  approaches  the  dam, 

Photo  No.  10.  It  is  reported  that  the  construction  causes  the 
upstream  water  surface  to  be  somewhat  higher  than  the  actual 
head  water  measured  at  the  dam  during  peak  spring  discharges. 
Existing  development  aloncr  the  upstream  impoundment  is  reported¬ 
ly  subject  to  minor  flooding  in  the  spring  during  peak  flows. 

e.  Downstream  Channel.  The  Lamprey  River  flows  approxi¬ 
mately  1.5  mi.  from  the  dam  to  Great  Bay  and  is  tidal  for  the 
entire  length.  Existing  development  along  the  river,  down¬ 
stream  of  Newmarket,  is  sparse.  The  Owner's  old  mill  buildings 
are  located  immediately  downstream  of  the  dam  on  both  banks, 

Photo  No.  11.  A  small,  low  lying  section  of  Newmarket,  con¬ 
sisting  of  5  or  6  structures,  is  located  on  the  right  bank  just 
downstream  of  the  mill  complex. 

3 .2  Evaluation 

Based  on  the  visual  examination  conducted  on  16  November 
1979,  the  Macallen  Dam  was  found  to  be  in  good  condition.  However 
the  recommendations  and  remedial  measures  outlined  in  Sections 

7.2  and  7.3,  respectively,  should  be  implemented  to  correct  the 
noted  deficiencies  in  the  available  data,  and  the  dam  and  fish- 
ladder. 


SECTION  4  -  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  Operational  Procedures 

a.  General .  In  general,  there  are  no  formal  procedures 
for  the  operation  of  the  dam. 

b.  Description  of  Any  Warning  System  in  Effect.  There 
is  no  warning  system  or  emergency  preparedness  plan  in  effect 
for  this  structure. 


4 . 2  Maintenance  Procedures 

a.  General .  There  are  no  established  procedures  or 
manuals  for  inspection  and  maintenance  of  the  dam.  Remedial 
measures  pertaining  to  the  dam  and  outlet  works  are  performed 
by  the  Owner  on  an  as  needed  basis.  Operation  and  maintenance 
of  the  fishladder  are  performed  by  personnel  of  the  New 
Hampshire  Fish  and  Game  Department. 

b.  Operating  Facilities.  The  spillway  structure  does 
not  have  flashboards  or  stoplogs.  There  is  no  formal  plan 
to  maintain  the  outlet  works  and  controls  or  to  keep  the 
discharge  channel  free  of  debris.  The  gate  motor  operators 
are  periodically  serviced  and  are  maintained  in  operating 
condition.  The  outlet  works  are  reportedly  opened  every 
spring.  Two  of  the  gates  were  partially  opened  during  the 
site  visit.  The  third  gate  (center)  lifting  device  was 
under  repair  during  the  time  of  inspection  precluding  its 
operation . 


4 . 3  Evaluation 

The  Owner  should  prepare  an  operations  and  maintenance 
manual  for  the  dam.  The  manual  should  delineate  the  routine 
operational  procedures  and  maintenance  work  to  be  done  on 
the  dam  to  provide  satisfactory  operation  and  minimize 
deterioration  of  the  facility.  For  example,  an  annual  ob¬ 
servation  and  maintenance  program  should  be  established 
to  examine  the  dam,  control  vegetation  growth,  and  main¬ 
tain  the  walls  and  channels.  Incorporated  in  this 
manual  should  be  a  procedure  to  operate  the  waste  gates 
periodically. 

Since  failure  of  the  dam  would  probably  cause  loss  of 
life  and  property  damage  downstream,  the  Owner  should  also 
prepare  and  implement  a  formal  emergency  preparedness  plan 
and  warning  system. 


SECTION  5  -  EVALUATION  OF  HYDRAULIC/HYDRO LOGIC  FEATURES 


5 . 1  General 

The  Macallen  Dam  is  a  run-of-the-river  dam  located  on 
the  Lamprey  River.  The  drainage  area  tributary  to  the  dam 
is  about  210  sq.  mi.  of  flat  and  coastal  terrain  which  is 
tributary  to  Great  Bay.  The  Lamprey  River  is  tidal  from 
the  toe  of  Macallen  Dam  to  its  confluence  with  Great  Bay, 
a  reach  length  of  about  1.5  mi.  The  dam  impounds  approxi¬ 
mately  2.6  mi.  of  the  Lamprey  River  upstream  to  Packers 
Falls.  The  stone  masonry  dam  consists  of  an  uncontrolled 
68  ft.  long  spillway  with  three  7- ft.  square  motor  operated 
waste  gates  at  the  left  end  and  a  concrete  fishladder  at 
the  right  end.  The  top  of  dam,  measured  at  the  right  spill¬ 
way  training  wall,  is  5.9  ft.  above  the  spillway  crest. 


5 . 2  Design  Data 

There  is  no  hydraulic/hydrologic  design  data  available 
for  the  dam. 


5. 3  Experience  Data 

No  records  of  historical  floods  at  the  dam  site  were 
located.  The  flood  of  record  for  the  Lamprey  River,  measured 
at  USGS  Gage  No.  01073500  located  approximately  2.7  mi.  up¬ 
stream  and  having  a  drainage  area  of  183  sq.  mi.,  was  5,490 
cfs  on  20  March  1936.  By  proportioning  the  drainage  areas, 
this  flood  of  record  translates  to  an  estimated  flow  of  5,900 
cfs  at  the  Macallen  Dam. 


5 . 4  Test  Flood  Analysis 

Based  on  the  Corps  of  Engineers  Guidelines,  the  recom¬ 
mended  test  flood  range  for  the  size  "intermediate"  and  hazard 
potential  "significant"  is  the  1/2  PMF  to  a  full  PMF  (Pro¬ 
bable  Maximum  Flood) .  The  1/2  PMF  was  selected  for  the  test 
flood  as  the  size  of  the  facility  places  it  near  the  low 
end  of  the  classification  range.  The  1/2  PMF  was  determined 
using  the  Corps  of  Engineers  Guidelines  for  "Estimating 
Maximum  Probable  Discharge"  in  Phase  I  Dam  Safety  Investi¬ 
gations.  The  210  sq.  mi.  watershed  tributary  to  Macallen 
Dam  is  typical  of  flat  and  coastal  terrain  with  extensive 


natural  flood  plain  storage.  The  total  fall  of  the  Lamprey 
River  is  only  600  ft.  over  its  total  length  of  about  40  mi. 
Having  similar  characteristics  to  the  Charles  River  water¬ 
shed,  a  peak  inflow  rate  of  35  csm  was  selected  for  the  1/2 
PMF  inflow.  This  results  in  a  test  flood  inflow  of  7,350 
cf  s . 


Surcharge  storage  routing  of  the  test  flood  inflow  was 
performed  with  almost  negligible  results  due  to  the  minimal 
upstream  storage  as  compared  to  the  size  of  the  drainage  area. 
The  routed  test  flood  outflow  is  7,250  cfs  at  stage  elevation 
106.4  or  about  0.5  ft.  above  top  of  dam.  The  maximum  project 
discharge  capacity  computed  during  the  inspection  is  6,720 
cfs  with  water  at  top  of  dam  and  all  wastegates  open.  The 
spillway  capacity  at  top  of  dam  (excluding  capacity  of  waste 
gates)  is  3,600  cfs  or  about  50  percent  of  the  routed  test 
flood  outflow. 

5 . 5  Dam  Failure  Analysis 

Dam  failure  analysis  was  performed  assuming  that  the  en¬ 
tire  68  ft.  length  of  spillway  fails  above  the  height  of  tail- 
water  during  a  maximum  project  discharge  (river  at  top  of 
dan)  of  7,250  cfs.  The  resulting  dam  failure  outflow  is  9,450 
cfs  or  2,200  cfs  greater  than  the  flow  occurring  prior  to 
failure.  Existing  development  downstream  of  the  dan,  which  is 
not  located  on  high  ground,  would  be  subject  to  flooding  prior 
to  a  failure.  The  increase  in  hazard  resulting  from  a  failure 
would  be  limited  to  two  or  three  additional  structures  located 
on  the  right  bank  just  downstream  of  the  Owner's  old  mill 
buildings.  The  increase  in  flooding  depths  due  to  a  dam  failure 
would  be  in  the  range  of  1  to  3  ft.  Consequently,  the  potential 
exists  for  additional  loss  of  life  over  that  of  a  natural  flood¬ 
ing  event. 

The  potential  loss  of  life  resulting  from  a  dam  failure 
would  be  a  few  and  the  dam  is  accordingly  classified  in  the 
"significant"  hazard  category. 


SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 
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6 . 1  Visual  Observations 

There  was  no  visual  evidence  of  settlement,  lateral  move¬ 
ment  or  other  signs  of  structural  instability  in  the  dam  during 
the  site  examination.  However,  the  spillway  was  obscured  by 
flowing  water  during  the  site  examination  making  a  detail  exam¬ 
ination  impractical.  3ased  on  those  conditions  that  were  ob¬ 
served,  no  reason  was  found  to  question  the  static  structural 
stability  of  the  dam. 

6 . 2  Design  and  Construction  Data 


No  design  or  construction  data  were  located  for  this  dam. 
Correspondence  and  applications  indicate  that  the  spillway 
supported  approximately  3  ft. -9  in.  of  flashboards  in  the  past 
and  therefore  the  dam  has  probably  been  subjected  to  hydro¬ 
static  loads  at  or  near  its  crest  in  the  past.  Based  on  the 
observed  conditions  and  past  performance  of  the  dam,  it  is  con¬ 
sidered  to  be  adequately  stable  under  normally  anticipated 
static  loadings  with  no  flashboards. 

6 . 3  Post-Construction  Changes 


The  outlet  works  is  constructed  of  concrete  and  has  an  im- 
bossed  date  on  it  of  1925  while  the  major  portion  of  the  dam 
is  constructed  of  stone  masonry  and  reported  to  have  been  built 
in  1837.  Old  property  drawings  show  a  canal  through  the  right 
abutment  area  while  the  observed  conditions,  during  the  site 
examination,  indicate  that  this  same  area  contains  earth  fill. 
The  intake  and  canal  in  the  left  abutment  area  was  reported, 
by  the  Owner's  representative,  to  be  bulkheaded.  A  relatively 
new  concrete  fishladder  with  a  dedication  date  of  1971  is 
located  at  the  right  end  of  the  spillway.  The  effect  of  these 
post-construction  changes  on  the  stability  of  the  dam  is  unknown 

6 . 4  Seismic  Stability 


Macallen  Dam  is  located  within  Seismic  Zone  3  and  in  accord 
ance  with  Recommended  Phase  I  Guidelines,  suitable  analysis  re¬ 
lative  to  seismic  stability  should  be  on  record.  The  pertinent 
data  required  for  a  seismic  analysis  appears  not  to  be  readily 
available  and  no  record  of  such  studies  were  located.  There¬ 
fore,  the  stability  of  the  dam  under  seismic  loading  is  unknown. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition.  The  visual  examination  of  Macallen  Dam 
revealed  that  the  structure  was  in  good  condition.  However, 
due  to  the  lack  of  information  on  the  stability  of  the  dam 
under  seismic  loading,  the  project  is  considered  to  be  in  fair 
condition  overall.  Though  there  were  no  signs  of  impending 
structural  failure  or  other  conditions  which  would  warrant 
urgent  remedial  action,  a  few  deficiencies  were  noted. 

Based  on  the  results  of  computations  included  in  Appendix 
D  and  described  in  Section  5,  the  facility  is  not  capable  of 
passing  the  adopted  test  flood,  which  for  this  structure  is 
the  1/2  PMF ,  without  overtopping  the  dam.  With  the  water 
level  at  the  top  of  the  dam,  the  spillway  capacity  is  approxi¬ 
mately  3,600  cfs  or  about  50  percent  of  the  routed  test  flood 
outflow  and  the  outlet  works  capacity  is  about  3,120  cfs.  The 
routed  test  flood  outflow  of  7,250  cfs  (inflow  of  7,350  cfs 
or  35  csm)  would  overtop  the  dam  by  about  0.5  ft. 

b.  Adequacy  of  Information.  This  evaluation  of  the  dam 
is  based  primarily  on  visual  examination,  preliminary  hydraulic 
and  hydrologic  computations,  consideration  of  past  performance 
and  application  of  engineering  judgement.  Generally  the  in¬ 
formation  available  or  obtained  was  adequate  for  the  purposes 
of  a  Phase  I  assessment.  However,  it  is  recommended  that  addi¬ 
tional  information  regarding  the  seismic  stability  of  the  dam, 
as  outlined  in  Section  7.2,  be  obtained. 

c.  Urgency.  The  recommendations  for  additional  investi¬ 
gations  and  remedial  measures  outlined  in  Sections  7.2  and  7.3, 
respectively,  should  be  undertaken  by  the  Owner  and  completed 
within  one  year  after  receipt  of  this  report. 

7 . 2  Recommendations 

It  is  recommended  that  the  Owner  engage  a  registered  pro¬ 
fessional  engineer  qualified  in  the  design  and  construction  of 
dams  to  undertake  the  following  investigations: 

1.  Perform  a  dynamic  structural  analysis  of  the  dam  to 
determine  its  seismic  stability. 

2.  Perform  a  hydrologic/hydraulic  investigation  to 
determine  the  need  and  means  of  increasing  the 
discharge  capacity  of  the  facility. 


3.  Inspect  the  dam  and  appurtenant  structures  during 
a  period  of  low  flow  when  the  downstream  face  of 
the  spillway  is  exposed. 

The  Owner  should  then  implement  corrective  measures  on 
the  basis  of  this  engineering  evaluation. 

7.3  Remedial  Measures 


Although  the  dam  is  considered  to  be  in  fair  condition 
overall,  it  is  important  that  the  following  items  be  accom¬ 
plished. 


a.  Operation  and  Maintenance  Procedures.  The  following 
should  be  undertaken  by  the  Owner: 

1.  Complete  the  repairs  on  the  operating  mechanism  of 
the  center  waste  gate. 

2.  Monitor  the  slight  seepage  along  the  right  wall  of  the 
downstream  channel  such  that  the  flow  can  be  corre¬ 
lated  with  reservoir  level.  If  the  seepage  flow  is 
noted  to  increase  without  apparent  reason,  the  Owner 
should  then  engage  a  registered  professional  engineer 
to  investigate  the  condition.  All  observations  should 
be  made  part  of  a  permanent  record. 

3.  The  New  Hampshire  Fish  and  Game  Department  should 
modify  the  grating  near  the  entrance  to  the  fishladder 
to  provide  adequate  support  to  the  grating. 

4 .  Prepare  an  operations  and  maintenance  manual  for  the 
dam.  The  manual  should  include  provisions  for  annual 
technical  inspection  of  the  dam  and  for  round-the- 
clock  surveillance  of  the  dam  during  periods  of  heavy 
precipitation  and  high  project  discharges.  The  pro¬ 
cedures  should  delineate  the  routine  operational  pro¬ 
cedures  and  maintenance  work  to  be  done  on  the  dam  to 
ensure  safe,  satisfactory  operation  and  to  minimize 
deterioration  of  the  facility.  The  operations  manual 
should  include  instructions  on  the  opening  of  the 
waste  gates  at  specific  water  levels  and  at  what  water 
levels  the  various  gates  are  to  be  closed. 

5.  Develop  a  written  emergency  preparedness  plan  and 
warning  system  to  be  used  in  the  event  of  impending 
failure  of  the  dam  or  other  emergency  conditions. 

The  plan  should  be  developed  in  cooperation  with 
local  officials  and  downstream  inhabitants. 

7 .4  Alternatives 

There  are  no  practical  alternatives  to  the  above  recommenda¬ 
tions  . 
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APPENDIX  A  -  INSPECTION  CHECK  LIST 
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VISUAL  INSPECTION  PARTY  ORGANIZATION  A-l 

VISUAL  INSPECTION  CHECK  LIST 

—  Dam  Embankment  A- 2 

Outlet  Works  -  Intake  Channel  and  Intake 

Structure  A-2 

<—  Outlet  Works  -  Control  Platform  A-2 

Outlet  Works  -  Outlet  ..  A- 3 

Outlet  Works  -  Spillway  Weir,  Approach 

and  Discharge  Channels  A-3 


K 


VISUAL  INSPECTION  PARTY  ORGANIZATION 
NATIONAL  DAM  INSPECTION  PROGRAM 


Dam:  Macallen 

Date:  16  November  1979 

Time :  0745-1015 

Weather:  Partly  cloudy  and  cold  (approx.  30°F) 

(light  snow  shower  at  0900) 

Water  Surface  Elevation  Upstream:  El.  101.7  -  Assumed  datum 

(1.7  ft.  above  top  of  spill 
way  weir) 

Stream  Flow:  Unknown 

Inspection  Party: 

Harl  P.  Aldrich,  Jr. 

Charles  R.  Nickerson 
Haley  &  Aldrich,  Inc. 

Roger  H .  Wood 
Joseph  E.  Downing 

Camp,  Dresser  &  McKee,  Inc. 

Present  During  Inspection: 

Kenneth  T.  Stern,  New  Hampshire  Water  Resources  Board 
Stephen  A.  Virgin,  New  Hampshire  Fish  and  Game  Department 
Leo  Filion,  Essex  Group  Subsidiary  of  United  Technologies 


Soils/Geology 

Structural/Mechanical 

Hydraulic/Hydrologic 


VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


dam:. 


date:  .Li.  Nov . 


AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

(No  associated  earth  embankment  for  this 

dam) 

Spillway  Crest  Elevation 

El.  100.0  (based  on  assumed  datum;  see 

text) 

Current  Pool  Elevation 

El.  101.7 

OUTLET  WORKS  -  INTAKE  CHANNEL 

AND  INTAKE  STRUCTURE 

a.  Approach  Channel 

Intake  right  at  river 

Slope  Conditions 

Not  applicable 

Bottom  Conditions 

Not  visible 

Rock  Slides  or  Falls 

None  observed 

Log  Boom 

None  observed 

Debris 

Clear  of  debris 

Condition  of  Concrete 

Not  applicable 

Lining 

Drains  or  Weep  Holes 

Not  appliable 

b.  Intake  Structure 

Condition  of  Concrete 

Very  good 

Stoplogs  and  Slots 

Stoplog  slots  in  very  good  condition 

(concrete  only,  no  metal  observed) 

OUTLET  WORKS  -  CONTROL  PLAT- 

FORM 

a .  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of 
Concrete 

Any  Seepage  or  Efflo- 
resence 

Joint  Alignment 
Unusual  Seepage  or 

Leaks  in  Gate  Chamber 
Cracks 

Rusting  or  Corrosion  of 
Steel 


Good 

Not  applicable 
No  major  spall  observed 
None  observed 
None  observed 

None  observed 

Not  applicable 
Not  visible 

Minor  shrinkage  cracks 
Some  rust  on  metalwork 


HALEY  &  ALDRICH,  INC. 
CAMBRIDGE.  MASSACHUSETTS 


tGtt  ONITH 


VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


PAM*  Macallen  Dam  DATE!  ^  Nov<  79 


AREA  EVALUATED 

CONDITION 

b.  Mechanical  and  Electrical 

Service  Gates 

Left  and  right  gates  are  operational. 
Middle  gate  lifting  mechanism 
currently  is  under  repair 

Lightning  Protection 

None  observed 

System 

Wiring  System  at  Gate 

Serviceable 

Chamber 

OUTLET  WORKS  -  OUTLET 

General  Condition  of 

Good 

Concrete 

Rust  or  Staining 

None  observed 

Spalling 

Surface  coating  coming  off  (minor  film) 
Right  side  concrete  facing  on  stone 
masonry  cracked 

Erosion  or  Cavitation 

No  major  condition  noted 

Visible  Reinforcing 

None  observed 

Any  Seepage  or  Efflo- 

No  major  condition  noted 

rescence 

Condition  at  Joints 

Not  applicable 

Drain  Holes 

None  observed 

Channel 

Clear 

Loose  Rock  or  Trees 

No  trees.  Rock  face  on  left  side  is 

Overhanging  Channel 

steep  and  may  have  some  loose  pieces 
(not  accessable  for  detailed  check) 

Condition  of  Discharge 

Very  good 

Channel 

OUTLET  WORKS  -  SPILLWAY 
WEIR,  APPROACH  AND 
DISCHARGE  CHANNELS 


Approach  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 

Trees  Overhanging 
Channel 

Floor  of  Approach 
Channel 


Clear  but  one  broken  tree  floating  in 
approach  and  one  broken  tree  along 
bank 

None  observed 
None  observed 
Not  visible 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  OAM  INSPECTION  PROGRAM 


n AM 1  Macallen  Dam 


nATF!  16  Nov.  7Q 


AREA  EVALUATED 


b.  Weir  and  Training  Walls 


General  Condition  of 
Concrete 

Rust  or  Staining 
Spalling 
Any  Visible  Reinforcing] 
Any  Seepage  or  Efflo¬ 
rescence 

Drain  Holes 

Discharge  Channel 

General  Condition 
Loose  Rock  Overhanging 
Channel 

Trees  Overhanging 
Channel 

Floor  of  Channel 


Fish  Ladder 


HALEY  A  ALDftICH,  INC. 

CAMBRIDGE.  MASSACHUSETTS 


CONDITION 


Weir  not  visible  due  to  flow.  Align¬ 
ment  and  crest  elevation  appeared 
good 

Open  joint  masonry  walls  in  good 
condition 
None  observed 

No  major  area  of  missing  rock  observed 
Not  applicable 

Slight  seepage  at  right  wall.  Condition]: 
did  not  allow  left  wall  to  be  detail-] 
ed  checked 
Not  applicable 


Good 

Rock  appeared  reasonably  sound 
None  observed 

Clear  except  for  some  scattered  rock 
debris 

Slight  efflorescence  at  shrinkage 
cracks.  Some  seepage  at  joints. 
Grating  at  entrance  to  ladder  is 
spaning  in  the  wrong  direction. 
Otherwise  the  structure  is  in 
excellent  condition. 
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LIST  OF  AVAILABLE  DATA  B-l 

PRIOR  INSPECTION  REPORTS 


Date  Description 


19 

April 

1939 

New  Hampshire 
Commission 

Water 

Control 

B-3 

28 

September  1949 

New  Hampshire 
Commission 

Water 

Control 

B-5 

20 

April 

1977 

New  Hampshire 
Board 

Water 

Resources 

B-6 

DRAWINGS 

"Newmarket  Mfg.  Co.,  Water  Power  Property,  Showing 
Division  Lines  and  Rights  of  Way",  John  W.  Durgin, 

Civil  Engineer,  19  September  1933  B-10 


"Proposed  Lamprey  River  Fish  Ladder,  Newmarket,  N.H.", 
New  Hampshire  Fish  &  Game  Department,  Concord,  N.H., 
January  1971 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


LOCATION 

Town  . 


STATE  NO . 17.7...C1 . . . 

. :  County  .  i . . . 


Stream 


Basin-Primary  . Iaa...r. . . . :  Secondary  . . . . . 

Local  Name  . . . . 

Coordinates — Lat . £.-.:...5.L.-....2!lr2 . :  Long . . . . . . . 

GENERAL  DATA  p.  ■  ■ 

Drainage  area:  Controlled . Sq.  Mi.:  Uncontrolled  . Sq.  Mi.:  Total _ bill . Sq.  Mi. 

Overall  length  of  dam  . ft.:  Date  of  Construction  . . . . 

Height:  Stream  bed  to  highest  elev . EE./.ft. :  Max.  Structure  . SO......! . . ft. 

Cost — Dam  . ! . . . :  Reservoir  . . . . . 

DESCRIPTION  *  f  3  t  ^ . ,  -  -  ^  / 

Waste  Gates  :  i  '.r.  L 

Type  . . . _ . . . 

Number . :  Size  . ft.  high  x . ft.  wide 

Elevation  Invert . :  Total  Area . . . sq.  ft. 

Waste  Gates  Conduit 

Number  . :  Materials . . . . 

Size . ft. :  Length . it. :  Area . . . . . . . sq.  ft. 

Embankment 


on _ 


Height— Max .  ft.:  Min.  . . . . .  ft. 

Top — Width  . .  Elev.  . . . ft. 

Slopes — Upstream  .  on. - - - :  Downstream  . . on . . 

Length — Right  of  Spillway  . :  Left  of  Spillway _ _ _ _ 

Spillway 

Materials  of  Construction  - - - - - - - - 

Length— Total  . it.:  Net  . . . . . .  ft. 

Height  of  permanent  section — Max . i..T. . ft.:  Min . . . . . . . . ft. 

Flashboards — Type  P,eraa*^..blA...AS.-^.!!../. . :  Height . . . . . ft. 

Elevation — Permanent  Crest  . . . :  Top  of  Flashboard  . . 

Flood  Capacity  . .  cfs. : . . -LS^S- . . cfs/sq.  mi. 

Abutments 

Freeboard :  Max . .6™ . ft. :  Min . . . . . .  ft. 

Head-works  to  Power  Devel. — (See  “Data  on  Power  Development”) 

owner  . ,g=-r.-„-„  . 

REMARKS  *  " '  ~  ~T  °~r- 

Coin.-  c..r.&  1  21  riv.-.t  r.  r.  .  .  i:e  r.d.  -  :ut:..enr  ->r. 


-  :  ut  :,.er.r  ">r. 


e-  ■*.  ^  —  0  -  n  p 


jc  to  :ns:ec:  \ 


Tabulation  By  . .  Date . . . 


720* 

NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  WATER  POWER  DEVELOPMENTS  IN  NEW  HAMPSHIRE 

LOCATION  AT  DAM  NO.  „L7.L,...QZ. . 

Town  . . :  County  ..ZSAkin—iUi . 

Stream  . .t.v..tnr.2.;:..J.,. . 

Basin-Primary  . . :  Secondary  . 

Local  Name  . .. . 

GENERAL  DATA 

Head-Max . ft.:  Min . ft.:  Ave . 2.a.'. . .. . ft. 

Date  of  Construction . '. . . . :  Use  of  Power . . . . 

Pondage .  ac.  ft.:  Storage  .  ac.  ft. 

DESCRIPTION 

Racks 

Size  of  Rack  Opening . . . . 

Size  of  Bar . :  Material  . . . 

Area :  Gross . Sq.  Ft. :  Net  . sq.  ft. 

Head  Gates 

Type  . 

Number . :  Size . ft.  high  x . ft.  wide 

Elevation  of  Invert . :  Total  Area . sq.  ft. 

Hoist  . 

Penstock 

Number . :  Material  . 

Size . :  Length  . . . 

Turbines  l-Ro'iney  Hunt  1  Rod,  Hunt  twin. 

Number .  :  Maker*  . 

t 

Rating  HP.  per  unit . .. . :  Total  Capacity . 834. . HP. 

Max.  Dement  C.FJ3.,  per  unit . ;. :  Total . .  cfs. 

Drive 

Type  . . . 

Generator 

Number  .._5. . j^50..JCa..£QO...IT......4„D..Ji....3d.7...2211. _ . .'. _ 

Make . . 5.QQ.Y...3.25..A . .;.75...HPlf . 

Rating  KW.,  per  unit . ;  Total  Capacity . .7.25 . K.  W. 

Exciter 

Number . :  Make . . . . . 

Rating-per  unit  . :  Total  Capacity . . K.  W. 

OUTPUT— KWHRS 

19 . :  19 . . . 

19 . ! . :  19 . . . 

19 . :  19 . . 

19 . :  19 . 


19.... 

OWNER 


19. 


. y~r."?Ti . 


Tabulation  By- 


Date 
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APPENDIX  C  -  PHOTOGRAPHS 


LOCATION  PLAN 
Site  Plan  Sketch 
PHOTOGRAPHS 


No. 

Title 

Roll 

Frame 

1. 

Overview  of  Macallen  Dan  showing 
upstream  side 

16 

14 

2. 

Left  side  of  dam,  upstream 

16 

15 

3. 

Right  side  of  dam,  upstream 

16 

8 

4. 

Downstream  channel  and  left  side 
of  dam 

16 

18 

5. 

Outlet  works  at  left  abutment 

16 

0 

6. 

Downstream  channel  and  right  side 
of  dam 

16 

17 

7. 

Fishladder  at  right  side  of  dam 

16 

3A 

3. 

Operation  of  outlet  works  gate 

16 

5A 

9. 

Masonry  at  left  spillway  abutment 

16 

10 

10. 

Approach  channel  and  Route  108 
bridge  upstream  of  dam 

16 

20 

11. 

Downstream  channel  and  covered 
access  bridae 

16 

2A 

Pace 


C-l 


Page 


vi 

C-2 

C-2 

C-3 

C-3 

C-4 

C-4 

C-5 

C-5 

C-6 

C-6 


Right  side  of  dam,  upstream 
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APPENDIX  D  -  HYDROLOGIC  AND  HYDRAULIC  COMPUTATION 


MAPS  p, 

Drainage  Area  Map  D 

Dam  Failure  Impact  Area  Map  D 


COMPUTATIONS 


Elevations,  Surface  Areas  and  Storage  Capacities 
Size  Classification,  Hazard  Classification  and 
Test  Flood  Determination 
Stage-Discharge  Relationships 
Stage-Discharge  and  Storage-Elevation  Curves 
Surcharge-Storage  Routing 
Dam  Failure  Analysis 


Q  Q  Q  Q  Q  Q 


MACALLEN  DAM 
NH  00365 


DAM  FAILURE 
AREA  MAP 


IMPACT 


APPROX.  SCALE:  1 


2000' 


r- 


CAMP  DRESSER  &  McKEE  r.t  ifmT  ///Lee 7  rflDQICM 
PROJECT  _  Tt4SP 


optail  MACALLEM  -bA* 


£L£Wtr/OW5  (/Loco.!  Qxtum) 
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CHECKED  BY. 
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PAGE  NO. 


7Zp  of  Oam  ( right  afufmcef )  ~  EL  /OS.  9.  , 

Top  of  FfaJ/ar/rt  for  M/et  Works  (/eff  dtoZ/rjerr/j*  Et/07.7 

0/5  Xn/erf  of  fbfkf  Kfor/es  £/  92.7 
Sp;//cjuavj  {fast  gf.  /aO.O 
72*  af  Q. im  6/.  7f.O 

EokMCZ  flZ&fS  . 

V./f.  at  aS6S  <£ag/nj  $&.  0/073SOO  /ocafed  a/7  /asz/preu  f/iver 
Opprvx.  2. 7  /7ti/es  u/s  of  ffdCdL/fen  Cbvn  ( zoo  '  v/s  of  Ackers 
PaJfc)  to  /S3  ///it  •  (soot cc  •  c/S&s) 

P.W.  a.f  /wo /A.  af  /a/?jorcy  direr  (drecut  3*aj)  9s  Z//m‘?  j 

(source.  :  /JM  Water  Supply  f  ?o//ot/on  Tbo/rc/  Commission) 

V./f.  a./  02/77  /S  2/0/72/ 2  t  fSoorcL:  fb6//'c  de/v/ce  Eomm.  a/ 
MW-  )  /Assoc..  eSas  p  Ay  At  (So.  j  of/?cf  /tdp/gffj 

7f?o  /fazzy/er/  Item  7s  /t  w/7-cf-  rtecd  oft#?  Axv/ay 
//O  ds/ociafeef  efe  £&7d/  Jtou/e/ert  We  Warn  Cor? /no 7s  We 
/eve/  of  We  river-  u/s  f=>  the  kero  fa.it s  ,  a.  distance, 
at  dbcot  Z-Co/nWee.  There  a.rc  severa./  exhoun  in  ike. 

reacts  and  -the.  as/aO (obit  stance  is  large. 

Wbr/mJ  a/.s.  ase/L  d/t  £/  /co.o  -  1 20 acres 
As  f  matted  area,  at  £/.  /og.o  -  Boo  acres 


‘STO&rfCrE  CdPGCITie.*>  • 

iddfer  depth  of*  /.amp  re  a  &</er  at  ctyrr  wfe  toi  //  ; 

fcse/  a.t  &t//u*M  crest  f/rorrT/a/  a&?/hj  fo  ^  &  ft. 

Assume  average  depth  of  rteer  tetcoeer?  A&r?  a/xd 
fdu/Werc  fdLt/s  A  As  A  $  • 

/ter  atma/  dtrage  { Eh/  /go)  */&*//*  d&Qac-ft 

d/kf  ofs/tane  &f  Ap?  of  cfstm  (of/oo) 

-  7-  720  7300  x  £  s  /7//C  oc-ff.  • 
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&/  fsp  of  dZ/7?  r  /7dO  ae-f/. 

. :  Oise  d/ass //xxl  for  /$  3~A/7£gM£ 0/4  73  6ucc/ 
a?  6/onxge  c&f&C'/y 

Wd&t/ZD  ~&/fc5iftCd7tevJ 

Sased  or  /fa  /esu//s  of  fe  <dao7  fa/Artz  d/?a/<  MO 
_  _  .  <t  fd/u/e  noo/d  /Ziu/t  /j?  ///e  /biS  of  A  tea)  //Ves. 

• :  //tease/  d/aa/f /caJ/de  a  y/6>/d/P/cd/JT 


7255T  fVc&D  D£7ZZ*f//i//lT/OtJ 

for  asr  ^/zr/vet/kxJe  6/ce.  one/  d/oc/f/eart  Aa^ardj  &£ 
(Sidelines  pee  fas/  f/cod  forge  or  Pfaf  fa  PMP 
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7/e  Aamp-eu  /Pder  afare  fe  Adzcaj/e/?,  /fau77  Adi  A> 

...  AAad  /fc/70V/f  of  af&y/  </0/&/fr3j  a  fafad  fa.//  of 
.....  d/wes/  ff.  <fr?d  A  <//&//*&?&  A/&2>  ,cf  2/e  S2.rm. 

7fa  x/3.fa  <s/ed  p  p/ad  /  OifSTpi  a/* /A  /ape  d/waok 

of  /XL/oraA.  fAxxf pAz/n  sA/rjps. 
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£Tf?6£.  -  Dt3CMZ&£.  TiCs/$/JiP5 


M>r/n3*/  OZ/Zn2^f/s7a  cn^cec/cJrE  Js  fo>  Open  &€.  tC&sfz 
Zdfes  /n  /espouse  'f>  f/ao*  Jiff  s/e  ffere  are  rto 
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APPENDIX  E  -  INFORMATION  AS  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS 


NOT  AVAILABLE  AT  THIS  TIME 


